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Abstract. Today, in many areas of science and social life, machines, or so-called robots, are entrusted with tasks that 
previously could only be performed by humans, and this is what led to the creation of artificial intelligence and further 
stimulates its development and improvement. Automated machines, which are endowed with artificial intelligence, are thus 
able to relieve a person from routine activities, in particular. Thus, systems based on artificial intelligence are increasingly 
used in technology, for example, cars endowed with artificial intelligence, or, for example, robots involved in production. That 
is, the purpose of creating artificial intelligence is primarily to improve human life. However, any system has its shortcomings 
and problems that need to be explored for further improvement and effective development. It can be stated that scientists 
identify many problems in the field of artificial intelligence and this list is not exhaustive and with the development of society 
there will be other debatable issues, however, in my opinion the central problem is the lack of unambiguous opinion on 
scientific discourse. basic concepts, such as "thinking", "consciousness", "intelligence". And in view of the above, there is an 
urgent need for a common understanding of these concepts, so that in the future it is possible to qualitatively solve the already 
mentioned legal and moral problems in the field of artificial intelligence. 

A large number of domestic researchers are studying issues related to artificial intelligence and looking for ways to 
overcome problems or at least reduce the number of problems in this area. These include: Karchevsky MV Nikolskny, Yu. 
V., Pasichnyk VV, Shcherbyna Yu. M., Stefanchuk RO, Pozova DD ,. Radutny OE and others. 
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Anoratia. Ha choroqHillHili JeHb, B OaraTbox OOsIacTAX HaykU 1 CYCIIJIbHOrO 2%KUTTA Ha MallIMHM, aOo Ha Tak 
3BaHHX poOOTiB, MOKMIAaTalOTbCA Ti 3aBLaHHA, AKi paHillie Oya B 3MO3i BAKOHYBaTH JIMIMe JO qMHAa, 1 CaMe le OOYMOBHJIO 
CTBOpeHHA WITYIHOrO IHTeeKTy 1 Halas CTHMYJIO€ MOTO pO3BHTOK Ta yHOCKOHaIeHHaA. ABTOMATH30BaHi MallIMHH, AKI 
HajliJIeHi WITYYHUM iHTeIeKTOM, TaKHM 4HHOM, 30aTHI M030aBUTM JIKOAMHY Bi] PyTHHHOI, 30KpeMa, WiabHocTi. Tak 
CHCTeMH, WO MpalIOlOTb Ha OCHOBI WITY4HOrO iHTeeKTy, BCe OBIE 3aCTOCOBYIOTBCA B TEXHILMi, HampHKay, We 
aBTOMOOIJII, HajlJIeH1 LITYYHUM IHTesIeKTOM, a0o, HalpHkal, poOoTH, WO OepyTb yyacTb y BApOOHUUTBI. ToOTO, MeTOIO 
CTBOpeHHA WITYYHOrO iHTeIeKTy MepwoueproBo € NOMIMMWeHHA %KHTTA TOWMHU. IIpore, Oyab-1Ka cucTeMa Mae CBO 
HeJOJIKN 1 WpoOMemMu, AKi HEOOXIZHO OCI MKyBaTH AIA NORaNbUIoro fi BAOCKOHAICHHA Ta e*eCKTHBHOTO PO3BHTKy. 
MookHa KOHCTaTyBaTH, WO mpoOsem y ccbepi WITyYHOrO iHTeIeKTY HaYKOBLI BUAWIAIOTb JOBOJ OararTo i Wel Mepesik He € 
BHYepUHUM Ta 3 PO3BHTKOM CYCIIJIbCTBa OYAYTb 3’ABJIATHCh We Mf iH FHCKyciifHl WHTAaHHA, WpoTe, Ha MOIO JYMKy, 
I[CHTPaJIbHOIO MpOOJIEMOIO € BIICYTHICTb B HAYKOBOMY J[MCKypCi OJHO3Ha4HO! AYMKU 3 IIPHBOy TakKHx 0a30BHX HOHATB, 
AK, Hallpukal, “MUCICHH>, «CBIJOMICTb», «iHTeeKT». I 3 ormayy Ha BUIe3a3HayeHe, icHy€ HarasIbHa NoTpeba AIA 
€MHOTO pO3yYMiHHA TaHHX MOHATb, WOO B MOAaIbLIOMy MO%KHa OyO AKICHO BUPILIMTH BxKe 3a3Ha4eH| IOPHAMYHI Ta 
MOpaJIbHi IIpoOJIeMH B C*epi LITY4HOrO IHTeNeKTY. 

Besuka KiJIbKICTb BITYM3HAHUX JOCIITHHKIB BUBYAIOTb IMTAHHA, IO CTOCYIOTBCA LITYYHOrO iHTeIeKTy 1 IIyKalOTb 
UWWAXH JIA WOAOMaHHA MpoOseM aOo0, MpHHaliMHi, 3MCHWICHHA KiIbKOCTI MpoOsem y wit ccbepi. Jo Hux HasexarTb: 
Kapuescpkuit M. B. Hikonscpxni, IO. B., Waciunux B. B, Wepouuna IO. M., Credanuyx P. O., Mo30za J]. JI., Panyruni 
O. €. Ta ini. 


Ksrouosi c0Ba: WITydHHM iHTeeKT; TexHOJOrii; BUHaXONH; HeMpOHHi Mepexki; MaTeMaTHYHI Mosel; aHasi3 
aHux; iHHOBAaLii. 
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Beryn 

OctaHHIM 4acOM BaXKJIMBHM eTalloM y 
PpO3BHTKY LWITyYHOrO iHTeeKTy cTasIa NoABa 
eJIEKTPOHHUX cucTeM. Taki eJIeKTpOHHi 
CUCTeEMH 3aCTOCOBYIOTBCA B OaraTbOx Tasly3Ax, 
30Kpema, 8B IOpHClipyeHii, Me MIMHI, 
reoorii 1, OCTaHHIM 4acoM, OCOOJIMBO B rasty3i 
IIpoMucuOBOoro BUpOOHHTBa. ToOTo cucTema 
UITY4HOrO IHTeIeKTy — We eBHa CHCcTeMa, IO 
iMiTy€ Ha KOMM'lOoTepi Tpolec MUCIeHHA 
moyMHH. Jit CTBOpeHHA TaKOi CHCTeMH € 
HeOOxiHHM BHBYCHHA caMoro§ Iiporecy 
MHCJICHHA JIOQHHH, a TaKOXK BUNT 
OCHOBHI cTajii boro mporecy 1 po3spoouTu 
IIporpaMHi 3acoOu, AKi BiJTBOpIOIOTb ix Ha 
komi’rotepi. Ha  cboroqHiIHiii MOMeHT 
WITYYHHM iHTeJICKT MiMHO yBIMMIOB B Haltle 
*%KUTTA 1 WoMmoMara€ y BUpileHHi BesMKOrO 
qucia 3aByaHb. OHHM 3  HaliOiJIbI 
TlepcileKTHBHUX HalipaMKIB WITyYHoro 
iHTeJIeKTyY € HelpoHHi Mepexi. Boxe 3apa3 
BOHH aKTHBHO BUKOPHCTOBYIOTBCA B O13HECI, 
ocoOiMBO B  MapkeTHHroBili  poodoti, 
3aCTOCOBYIOTBCA B Cibepi Oe3lekKu, po3Bar Ta 
inmux oOnactax. JlocnimMKeHHAMM B Wii 
oOsacTi 3aiMarFOTbCa BCi cCaMi lMepeoBi 
kommaHii, Taki aK Microsoft 1 Google, mo 
CIIpHae MOBI BCe HOBHX BIJKPHTTIB B ili 
oOnacti. IIpumMirHuM e€ Te, WO cyyacHi 
HeMpOHHi Mepexi HaBITb TepeBeplmiMin 
OqMHY y Meakux il 3M10HOCTAX, AK-OT y 
YMTaHHI 110 ryOax Ta poO3Ili3HaBaHHi MOBH. 


Tak, 3aBaKH po3poOKaM HayKOBIIB 3 
OxcdbopacbkKoro yHiBepcuterty, Oys10 
CTBOpeHoO eplily y CBITI HeiipomMepexy 


LipNet, aka ycmimiHo po3mi3Hae 0 ryOax 
MOBY Ha PiBHi UiWIMx peyweHb, oOpoOssro4n 
Biqeopay, 3 TOUHIcTIO 93,4%, y Tow 4ac AK 
myKe MalioO JIOJeH MOXKYTb MOXxBaIMTHCA 
TaKHMu 3i0HOCTAMH, a TOUHICTB 
po3mi3HaBaHHa y 12-Tu cieliasIbHO HaBYeHHXx 
juO eH CTaHOBHTL 52,3 %. 


Ilocranoska npo6s1emu 

IlutaHHa mposBy WTy4HOro iHTeIeKTy B 
JMAJIBHOCTI JO JMHU € Hay3Bu4aiHo 
aKTY@JIbBHUM CbOroyHi. 3apa3, BCe YaCcTile Ha 
poctopax JHTepHery MH 4yeMo§ po 
Oe3IIOTHHH BU TpaHcnopTy, poOoTH i T.z, 
ae He BCi pO3YMIIOTb Ta BOJIOAIIOTb 
iHopMatliero AK We BalwTOBaHO Ta 4OMy 
Iipamioe came Tak. Biqnopiqb Ha BCi Wl 
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IHTaHHA PO3TrOPpTa€TbCA TMOCTYMOBO y XOZI 
WOCIKeHHA WaHoi Temu. PosriaHemo 
OCTaHHI JOCIIKeHHA Ta 3poOuMO ix aHasii3, 
aU IiCyMyBaTH Ta 3pOOMTH BHCHOBKH. 

Anasi3 ocTaHHix jociioKeHb = i 
ny6sikaniit 

JIyxe uacto Ha OOUHCIIOBaIbHY TeXHIKy 
PO3IIOBCIOJDKYIOTECA igei aHTpoMmoMopdi3My. 
Mu noctiifHo cTHKaeMOCA 3 BUCJIOBIIOBAHHAMU 
«MallvHa TpHiinaia pilieHH”», «malliMHa 
cdbopmyBalia WiaH», «MallHHa  po3ili3Hae 
cutyamli ado oOpa3u», «MallIMHH KepylOTb 
CKIaqHuMM = opraHi3alliiHHMH = =©6TeXHISHHMU 
TIpoljecaMu B yMOBax TocTporo AediluTy acy 1 
B CTPeCOBHX JVIA JOXMHH yMoBax», «MallHHa 
rpae B Wax, CKlaqjae My3H4HI TBOPM i T. 1. 
3ycTplyaroTbca §=BxKe AOCOMFOTHO Oe3rry3i 
YABJICHHA TIPO «pO3YMHHX», «J yYMarOuHX)) 
MallMH B OyKBaJIbBHOMY CeHCi Hx cB. Ho * 
BIgOyBaeTbca HactipaByi? BisbmMemMo UIA 
puksaty waxu. WuM kKepyeTeca WaxMaTHCT, 
OLHIOIOUN CHTyallio 1 poOs14H TOM 4M IHU 
XI, - TpelleqeHTaMu, MMHYJIMM jJIOCBIOM, 
BMIHHAM, iHTYIMIerO, 300rayoM, BapiaHTHuM 
TlepersiafioM MaMOyTHIX XOJIB IIpOTHBHHKa 1 
CBOIX - HaM IIOKH HeB1JOMO. OHM CJIOBOM, MH 
MaJIO 3Ha€MO TIPO pO3yMOBI IIpolecu wWax- 
Matucta. Ajle MH TOUHO YABJIAEMO, IO 
BiqOyBaeTbca B EOM, kos BOHa «rpae» B 
WlaxH, AKI TIPOecH MOWyKy pillieHb, AKi He 
MaIOTb 2%KOJHOTO BIHOWCHHA JO MUcyIeHHA. bo 
JHOTMHAa CKJlasia Jia Hei IporpaMy-iHCTpyKUito, 
aK BHOMpaTH TOM 4M in xin. Tak m0 
HacnpaBii B Wax rpae He MalliMHa 1 He 


porpaMa, a  JOMMHa, Ka  3yMiUla 
(bopMasli3yBaTH WaxoBy rpy i po3poOuTH Ha Hei 
porpamy. CamMe .BOHa — BHKOpHcTasia 


MoxuiMBocTi EOM nHakonMuypatH 3HaHHA y 
BHIVIAL MaliMHHux TporpaM 1 3alrycKaTu ix y 
norTpidnuli uac. 3 Wboro Mormaqy waxosnit 
TYpHip porpaM, Mo cyTi, € 3MaraHHaA MDbK 
MaTeMaTHKaMH-lIporpaMictaMH, Ki CTBOpWIn 
mwaxoBi mporpamu. Ome, ofHa 3 mpoOsem 
Tloyaraé B TOMY, WO JOACTBO JOCi He MOxe 
TOUHO OKPeCIMTH MEK TOFO, LO BOHO To3Hayae 
TeEPMIHOM «IUTYYHHM iHTesIeKT»> 1, 3PCLUITOIO, AK 
i Te, KOrO 4H 10 MOxKHa a0O CHI Ha3sMBaTu 
«poOotamy». Tak, MOCTyMOBO MexKa MK 
310HOCTAMH JOeH 1 HOCifMH TaK 3BaHOrO 
WITY4HOrO 1HTeIeKTY pO3MHBAaETECA. 
JlociipKenHa y Tay3i wTyyHoro 
iHTeIeKTy Uporpecy!oTb HHI Has3BH4aitHO 
WBuAKO. Maxis KoMMaHit Microsoft crisIbHO 3 
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yaeHumMu Haykopo-TexHivHoro YyHIBepcHTeTy 
Kutaro mylaHy!0OTb HayWIMTH MalliMHy THMM 2K 
3i0HOCTAMH JO MUCIeCHHA, AKHMHM BOJIOTIE 
mroquHa. A ByeHi 3 YHiBepcutety TaHHoBepa 
IIPOMOHYIOTb CTBOPHTH “HEPpBOBY CHCTeMy»» JULA 
pooorTis, WO TO3BOuATHMe iM Bi4yBaTH OI. 
IcHy€ peasbHa HMOBIPHICTb TOTO, LO 
PpoOOOTH MOXyTb 3aMIHHTH BIZYYTTA Ooo B 
yacTHHU sone. Ila TeHeHIia BxKe BUABIICHA 
ByueHuMH. HayexHy yBary ci nmpHquTn 
quckycii po mpaBoBuii ctatyc poodoris 1 
UITy4HOrO iHTeIeKTy 3araiomM. Tak yxKe Ha 
CbOrogHI ICHY€ HH3Ka IOPHAM4HUX MMTAaHb Ipo: 
1) Bu3HaHHA (YH HeBH3HaHHA) PoOoTiB 
cyO’€KTaMH [1paBOBIJHOCHH, a BIJTMOBIHO, 


HaWIeHHA (4H HeHaJWJICHHA) ix 
TIpaBocyO’eKTHICTIO (IIPHMIpOM, TIOKa30BHM € 
(bakt HafaHHa HanpuKini 2017 poxy 


HOAMHOMOMGHOMy poOoty Codii (Sophia), 
po3poOsIeHOMy TOHKOHTIBCbKOIO KOMIIaHi€erO 
Hanson Robotics, migqyanHcrpa Koposisctpa 
CaymiscpKol Apasii [23]; 

2) BU3HaHHA 3a poOOTaMH aBTOPCbKHX 
lpaB (HanpuKan, y 2016 p. kHura «eHub, KOM 
KOMIT'}OTep HaliMiie poMaH», CcTBOpeHa 
UITY4HUM iHTeIeKTOM, yBiilwIa Wo dinasy 
AMOHCLKOI JUTepaTypHoi mpemii imeHi Xocn 
Cin’ iTi); 

3) BITIUKOZyBaHHA IIKOIM, 3aBaHoi 
poOotaM, 30KpeMa, moTpeOye BHpilieHHA 
IIMTaHHA IIpo Te, Ha KOrO CaMe Ta 3a AKHX YMOB 
Mae oKlaqaTucad Takvii oO00B’s30K — Ha 
po3poOHnka WTyYHOro iHTeIeKTy 4H Ha CaMoro 
poOota, OcHalljeHoro cHcTeMoIO LWITyYHOrO 
inteneKty. IIpumipom, lo  cTocyerBca 
Oe3IOTHHX + aBTOMOOWIB, po3poOseHHx 
KomiiaHiero Google, To, Ha ZYMKy FOpHAMYHOTO 
pagHuka HattioHarbHoi ayMinictpali Oe3meKn 
WopoxHboro pyxy CILLA, sakwjo jroqMHa He 
3aTHa YIIpaByIaTH aBTOMOOIJIeEM, PO3yYMHHM 
Oyqe BH3HaBAaTH BOMIEM CHCTeMy, Ka 
BIJMIOBITa€ 3a PyXx. 


Mera jociKeHHA 

Metoro jOciIiDKeHHA € BH3HadeHHA 
TOHATTA WITYHHH iHTeIeKT, BHUBYCHHA 
IIpOABIB IWTY4HOrO iHTeIeKTY B AIbHOCTI 
JHOMHU, 3’ACYBaHHA aKTYAJIbBHUX MIpoOsIeM B 
chepi WrTyyHoro iHTeleKTy, TeHeHIiA 
PO3BHTKY WITYYHOrO iHTeeKTy. 


Buk.1aj] OCHOBHOrO MaTepiasly 
Bsarasi, TepMiH “UTyYHHM itHTeuIeKT» 
(«Artificial Intelligence») Oy0 BIpoBaypKeHO Ha 


185 


ceminapi JlaprmytcbKoro KosemKy B CILIA y 
1956 poi. BaxiuBo 3a3Ha4dHTH, CJIOBO 
«intelligence» o3Hayae JIMINe «BMIHHA MIPKyBaTH 
PO3yMHO», a  aHMiicbKMM  aHasIOrOM 
«IHTEIEKTY»> € COBO «intellect». 

IIpote, 3apo>KyBaTHcb WITYIHuH tHTeeKT 
mouaB Ha Oararo panite. Ictopw4Ho Briepiie 
TIMTaHHA, TOB't3aHi 3 IIpollecaMH MMCJICHHA, 
TOYA FOCI PKYBATH B Piocodii. 

IIpunuvnu paliionabHoro) §=6MHCIeHHA 
Oyu ccbopMyboBaHi Apuctotesem (384 - 322 
poKH JO H. e.). Pee Jlexapr y XVI cr. Bnepuite 
omlyOsiKyBaB pe3yIbTaTH oOroBopeHHa 
BIJIMIHHOCTel MDK PO3yMOM i MaTepiero. 

TakuM 4HHOM, (pilocodia chopMysroBasIa 
HaMBOKIMBINM WOOKCHHA, UO YIIpaBsIAKOTb 
pallloHaIbBHOIO YaCTHHOIO MHCIICHHA, alle WIA ix 
dbopmami3anii HeoOxigHi Oy dbyHAaMeHTalibHi 
WOCINDKeHHA B iH Haylli — MaTeMaTHIIl. 
IIporaroM J{eKWIbKOX CTOJITh Ii OCiKeHHA 
TIPOBOAWIMCA TapasiesIbHO, B3ae€MHO 30ara4yroun 
oOvmBi Hayku. Ha wiry4aHuii  inTeseKT 
HaiOuIbuIMii =BIIMB = MaB pO3BHTOK TaKHX 
PO32JB MaTeMaTHKH AK JIorika, OOUNCIICHHA Ta 
HMOBIPHICTb. 

OcHOBHMMH HalipsxMKaMHu J{OCIIPKeHb TYT 
OymH WopMaibHi wUpaBwia dopMyBaHHA 
TIpaBWJIBHHX BHCHOBKIB Ta BH3HaYeCHHA MexK 
oOuncmroBaHocTil. JlocarHeHHaA B  oOAacTI 
(bitocodii i MaTeMaTHKH CIIpHAIM CTBOpeHHIO 
TleplwHx OOYMCIOBAIBHUX MpvictpoiB 1 y 1500 
poui JIeonapo ja Bini  cmpoeKTyBaB 
MeXaHiYHH KaJIbKYIATOP, a TIeplIOIO BIZOMOrO 
OOUMCIOBAIBHOIO ~MallIMHOIO cTajia MalliMHa, 
ctBopeHa B 1623 poli HiMelIbKHM BYeCHHM 
BissrembMom ILInKkapyom. IIpore, 3a ocnTp 
TpHBaiMi = mepioq  OcuipKeHb mpuponM 
MMCJICHHA, lpaKTHYHHX pe3yJIbTaTIB OyO0 
WOCATHYTO Mayio, WO OOyMOBJIFOETBCA 
HegOcTaTHiM BHBYCHHAM JIFOXMHOIO TaKHX 
TIOMyApPHHX TOM HayK, AK, HalipHkay, 
aCTPOHOMiA, (pi3HKa i XiMia. Ayie BxKe B XX CT. 
cTaBcd 3HaYHH TWpopuB B Taly3i WiTydHoro 
iHTeJIeKTY, WO MOB’s3aHO, Hacamiepey, 3 oro 
iHTerpallicro B JOCATHCHHA IHIMIMX HayK, a TaKOoK 
3 NOCIDKeHHAM Ticuxouorii. 

Y wictyecaTi pokKH MHHYyNOTO CTOUITTA 
Tpyila JOCUHHKIB B OOsIacTax Hepobiosiorii Ta 
HelipoaHaToMii BCTaHOBMJIa, IO MO30K — Ile COTHI 
MUIbAPIIB HelMpOHiB, 3°€qHaHi OAMH 3 OHM. 
Po3yMiHHA (yHKWOHyBaHHA Heiipona i Horo 
3B'A3KIB O3BOJIMIO JOCIIHuKaM CTBOpHTH 
MaTeMaTHYH1 Mosel, AKi, B CBOIO 4epry, 
S'MBHJIMCA += TCOPCTHYHHM =TAIPYHTAM = ALA 
CTBOPeHHA WITY4HUX HeipOHHHX Mepexk. 
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UtysHmit inTemeKT 


KOTHITHBH! HayKOBi 


CHMHcTeMM 


* eKCMepTHi cHcTemMM 
* CHCTeMM HaBiaHHa 
* T@HETHYHI aIropHIMH « 
* HeiipoHHi Mepexxi . 
* {HTevIeKTyaIbHi areHTM « 


poOoTOTexHMHi 


CHCTCMH 


3OpOBe CIIpHifHaTTA 6, 
TaKTHJIBHICT 5 
CIIpMTHICTE 


MIpHposzHHit 


inTepdeiic 


*  TIpMpozHi MoBu 

* posmisHaBaHHd MOBJIeHHA 
MYIBTHCeHCOpHi cHcTeMM 
BipTyalbHa pealbHicTb 


* TlepecyBaHHa 
°* Hapiralia 


Puc.1. Cknagosi rasty3i LITy4HOrO IHTeeKTy 


Tlepui wirydHi HeiipoHHi Mepexi Oy 
peaii30BaHi Y BHIIAy{l eyIeKTPOHHHX CXeM. 
Ilisnime, B  3BS3KY 3 pO3BHTKOM 
OOYUNMCHOBAIBHO! =TeXHIKH, UWITY4Hi HelpoHHi 
Mepexi cTaIM peasli30ByBaTuca y BUHTIIAM 
mporpaM. OCcKiIbKH B IWTYHOMy iHTeJIeKTI 
CHCTEMaTH3YIOTLCA i aBTOMATH3YIOTbCA 
iHTeJICKTyaIbHi 3aBaHHaA Oyyb-aKoi cibepu 
IHTeJIeKTYAJIBHO! JAJIbHOCTI JOTMHV, WTyyHHit 
IHTEJICKT CTA€ [HCHO YHIBepCasIbHOIO HAYKOBOTO 
oosactio. AK 3a3Ha4aeé KOJICKTHB aBTOPIB, 
BHacwIJOK BH3HaHHA INTYYHOrO iHTeuIeKTY 
OCOOMBOIO OOsIacTIO HaykKH, BiZOyBca Horo 
TOMI Ha Ba HallpaMKU: HeHipoKiOepHeTHKy i 
Ki0epHeTHKy «4OpHoro AlMKa>. OcHoBHa ied 
HelipoKiOepHeTHKH MOsArae B TOMY, IO €HHHM 
00'€KT, 32aTHHM MUCJIMTH, — le JIKOCbKMM MO30K, 
TOMY OYJb-aAKHH MUCIIAGH MpcTpiit MOBHHeH 
TaK 4H iHaKIle BIATBOPIOBaTH Horo CTpyKTypy. 
ToOtTo o6'eKTOM JOCIIKeHb € CTpyKTypa Ta 
MexaHi3MH pOOOTH MO3Ky JIKOXHHH 1, TakKHM 
4HHOM, HeipokiOepHeTHKa Opi€HTOBaHa Ha 
TIporpaMHo-allapaTHe MOJ{eyIKOBAHHA CTPYKTyp, 
TOMOHHX CTpyKTypi Mo3Ky. ToOro, rojoBHe 
3aBaHHaA HelipoKiOepHeTHKM — Ile CTBOpeHHA 
eJIEMCHTIB, AHAIOrIMHUX HelipoHaM, a TaKoxK 1x 
o0'eqHaHHA «8B (PyHKINIOHylOul CHCTeMH- 
HeHpOHHI Mepexki. 

Ifo crocyeTbea KiOepHeTHKM «4OpHOrO 
sluKa»> 1 WTy4HOrO iHTeyIeKTy, TO TYT BxKe 
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HeMaé 3Ha4ueHHA AK CaMe  BJlallITOBaHO 
«MUCIAYH> TpHcTpiii, — TrouOBHe, WOO Ha 
3aaH1 BX1JH1 BIPy4aHHA BOHO pearyBasio TAKUM 
2%Ke UMHOM, AK 1 JOZCbKHH Mo30K. [leit 


HalipaMOK  WTyYHoro iHTeIeKTy  OyB 
OpicHTOBaHHHt «=9Ha = MOUIYK = ayIfOpHTMIB 
BHpIMIeHHA IHTeICKTyaIbHHX 3aBaHb Ha 


iCHYIOUNX MOJeIAX KOMm'roTepiB. Meta pooit B 
IbOMY HalIpaMKy IIPOABJIA€TECA B CTBOPCHHI 
aJITOpHTMIYHOTO i TporpaMHoro 3a0e3rMe4eHHA 
OOUNCIIIOBAIBHUX  MallMH, lO  O3BOlIAE 
BUPIMyBaTH IHTeIeKTYaJIbHi 3aBJaHHA He Tipe 
JO MH. 

IIpore, Ha Cborod{HILHIi Yac aKTyaJIbBHHM 


€ BHOKpeMJIeHHA TpeTboro Tifzxoy, Wo 
TrepeqOauae po3po0Ky 3MIINaHHX 
iHTeJICKTyasIbBHUX cvicTeM, B3A€MOJIIFO 


WITY4HOrO i MpHpoAHOrO IHTeNeKTY. IIpu ybomy 
B@KIMBAM € PO3YMHO posioIHTH (yout 
MDK WITy4HHM i TIpHpOHUM iHTCJICKTOM, a 
TaKOXK CHHeplid MDK MalIHHOIO Ta JIFOAMHOLO. 
TaKHM 4HHOM, MO%KHa KOHCTaTyBaTH, WO 
icTOp1a PpO3BHTKy WITY4HOrO iHTeIeKTy Mouaa 
3apoJpKyBaTHcb Ie B WaBHi yacH 1 TpoTaroM 
CTOJITb cCHcTeMa  JITyaHOrO  IHTeyIeKTY 
cbopMyBaslacb Bi, CHIOri3MiB ApHcTOTesIA 0 
aBTOMaTHYHHX MalliWH, HaiieHux WTyaHHuM 
iHTCJICKTOM, AKI MH MO2KCMO Oa4HMO CbOro Hl. 
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Back propagation of error signal 


Temperature 


Strain rate 


Strain 


Input layer 


Hidden layers 


Stress 


Output layer 


Forward feed of function signal 


Puc. 2. UtryaHi HeiiponHi Mepexi 


HOW A DEEP NEURAL NETWORK SEES 


Puc. 3. Hetiponni Mepexi 


BuUIsAIOTb YOTHPH OCHOBHI HalipamMu 


WOCIIPKeHB y rasly3i WITY4HOrO iHTeIIeKTY: 


MOJ{@IIOBaAHHA Ha eJICKTPOHHHX 
OOUNCIIOBaIBHUX MalliMHax OKPpeMHx 
(yHKWI TBOpYHx MporeciB (irpoBi 
3ayjaui, aBTOMaTHYHe  OBeeHHA 
TeopeM,  aBTOMaTHUHHii CHHTe3 
IIporpaM 1 asIrOpHTMIB TOMO); 
30BHIMHA IHTeIeKTyai3allia, TOOTO 
(paxiBI[i MaIOTb MOXKJIMBICTB: 

a) 31MCHIOBaTH 31 CBOrO pobouoro 


Miclia oulyK y Oa3ax jaHux 
HeoOxiqHoi WOKYMeHTaIbHOi = Ta 
cbaxtorpadiyHoi inopmatii 3 


JOCTYIIOM J1O MepexK 6a3 WaHHXx; 
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0) po3B’s3yBaTH MIPO€eKTHI, IaHOBi 
H ypaBincbKi 3ayaui 3a Ix 


TIOCTAHOBKOIO; 
B) BHKOPHCTOByIO4N HaKOMMYeH! B 
ejsIEKTPOHHUX OO4HCIIFOBaJIbBHUX 


MallwHax 3HaHHA po mpeyMerHy 
Taly3b, 3MiMCHIOBATH pO3Ili3HaBaHHA 
Ta [arHocTuKy IpoleciB y cKayqHux 


cuctemax, puiimMaTu  pillieHHa, 
(opMysFOBAaTH W1aHH Wii, BUCyBaTH Ta 
TepepipatH imoTe3v,  BHABIIATH 
3aKOHOMIPHOCTI = B  pe3yiIbTaTax 
clocTepexeHb, poOuTH JOrimHHit 
BHCHOBOK; 
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e BHYTpIIHA iHTeeKTyai3aiA 
eJIeKTPOHHUX OOUNCIIFOBAIBHUX 
MallIMH, [OB’s3aHa 3 BUHPiIIIeHHAM 
poOsmemMu WoOyHOBH eyIeKTPOHHUX 
OOUNCIIOBAIbHUX MalliMHa HOBMX 
MIOKOJIHb; 


© CTBOPeHHA IHTeIeKTyaIbHUX PoOOoTis, 


aK 1 B  cCHcCTeMax 13 INTYYHHM 
iHTeJICKTOM, IHTeJICKTyasIbHi poOoTn, 
Opi€HTOBaHi Ha 3HaHHA, IO 
(opMy!oTbcd Ha OCHOBI MOTOKIB 
iHd@opmatii TIpo 30BHILIHE 
cepeqopumje Ta HaXOJATb 0 
OopToBux eJIeKTPOHHUX 
OOUNCIIOBaIbHUX MallHH (HalIpukKay, 
PYXOMHX poooTiB). 


Ilepesaroro poOotu 3 «asropuTMiyHHM)) 
1HTeJICKTOM € Te, ILO BiH HIKOJIM He 3pOOHTs Te, 
Ha WoO He OyB 3anporpaMoBannii. Bapto 
3ayBAKHTH, WO Cepey AOCIIAHHKIB LWITYAHOTO 
iHTeJIeKTY MpHHATO po3pi3HATH Ba Horo 
THM — cyaOKHi Ta cuibHui. epmnit 
TlepeqOauae MOXKJIMBICTb BHKOHAaHHA JIMIe 
BYy3bKOrO Tepesiky 3aBgaHb. II[puknayamu 
TaKMX CHCTeEM € MOOIJIBHi OWaTKH JIA 
rouocoporo yimpaBiinHHa Google Assistant, 
Asica ta Siri, AKi JO3BOJIAIOTb BiLWaBaTu 
TOMOCOBi KOMaHIM orlepaiitHiit cucTeMi 1 
OTPHMyBaTH 3PO3yMiJly BIAMOBIAb, TOOTO Hi 
WOWaTKH BHKOHYIOTb eBHHH epeslik 
yuku. Ha mpotupary Wbomy, cHIbHHi 
WITYYHHH iHTeeKT 3aTHHi BMKOHyBaTH 
Oyb-AKe JOJCbKe 3aBaHHA, MpoTe ToOAiOHOI 
CHCTeMHM WTy4HOrO iHTeyIeKTy We He 
CTBOPeHO, alle 3IMCHIOIOTBCA poO3pOOKH B 
I[bOMY HaliIpaMKy. 


Onxe, WTy4HHi iHTeeKT — we 
cklaqjoBa YacTHHa iH(OpMaTHKH, B AKI 
CTBOPIOIOTECA HayKOBI i TeXHI4HI 


TlepeXyMOBH JIA PO3B’A3aHHA 3a JOMOMOrorO 
CHcTeM oOpoOKu indopmallii 3aqa4, AKI TO 
I[bOro Oy TOB’s3aHi TOJOBHHM YHHOM 3 
JHOJCbKMMH 3i0HOCTAMH. TakHM 4HHOM, idea 
WITY4HOrO iHTeeKTy MouArae y 3a0e3re4ueHHi 


3]aTHOCTI aBTOMaTHYHUX CHCTeM 
MOJeJIHOBaTH BHCOKOpiBHeB1 TICHXI4H1 
TIpowecH,  BlaCTHBi JIOWWHI, TaKi 4K: 


MHCJICHHA, CYJDKeHHA, MOBY, PO3III3HaBAaHHA 
06pa3iB, HaBYaHHA, EMOIi, TROPYICTb TOMO, a 
TaKOK Y 3aTHOCT] WITyYHOrO iHTeIeKTY, 
aHai3yIOUN BIIIMB, WO HaXOJMTb 30BHi Ta 
BpaxOBylo4un TlomepeyqHiii TOCBi, 
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BHOKpeMJIOBaTH = HaliOibU §=9sIOri4Hi = Ta 
TpaBHIbHl pilieHHa. OHMUM 3 HaiOiIbut 
llepcileKTHBHUX HarlpAMKIB WITy4HOrO 
iHTeJIeKTY € HeipoHHi Mepexi. Boxe 3apa3 
BOHM aKTHBHO BHKOPHCTOBYIOTBCA B O13HECI, 
ocoOsMBO B  MapkeTHHroBili poodoti, 
3ACTOCOBYIOTECA B Cepi Oe3leKH, po3BarHu Ta 
inmux oOnactax. JloctiKeHHAMH B I 
oOnacTi 3alMarOTbCA BCi caMi TepeOBi 
KOMMaHii, Hampukiay, Taki aK Microsoft 1 
Google, mo cipuae m0asBi BCe HOBHX 
BIJKPHTTIB B I OOacTi MasIO He KOXKeH JeHb. 
CyuacuHi HeipOHHI Mepexi HaBITb 
Tlepepeplwuwiw JOMMHyY Yy  eAKMX Ii 
310HOCTAX, AK-OT Y YHTAHHI Mo ryOax Ta 
pO3Ili3HaBaHH| MOBH. 3aBdKH po3po0KaM 
HayKOBUIB 3 OxcdopyacbkKoro yHiBepcutTeTy 
Oy0 CTBOpeHO Teplly y CBiTI HeiipoMepexy 
LipNet, aka ycmimiHoO po3mi3zHae mo ryOax 
MOBY Ha PiBHI IJIMxX peyeHb, OOpoOssroun 
Biqeopay, y TOM 4ac AK WyxKe Mayo IrOTeH 
MOXKYTb MOXBaIMTHCA TaKHMM HaBMKaMH. 
HeiiponHi mepexi Mscrosoft HaBuninca 
pO3Ili3HaBaTH JIKOCbKHM Touoc Tak caMo 
ope, AK 1 JOM. 

He mo3a ysaroro 3aJIMIIMOCcb 1 
poO3li3HaBaHHaA 300paxKeHb - aHHii BU 
JMAJIbHOCTI JaBHO oOcBOeHHii HeiipOHHHMH 
MepexkKaMH, B3ATH xo4a 6 HalinMomyiApHiLi 
TIOMWIYKOBi CHCTeMH, Taki 14K AHyexc 1 Google, 
B AKHX peai30BaHHli TOWLyK M0 KapTHHKaM. 
3aBaHTaxKyIouH aOO KKalOuH MUIMIKOIO Ha 
300paxKeHHi, BHOpaBIIH 3aBaHHA TMOLIyKy 
CXO2KUX 300paxKeHb, KOPHCTyBa4 ae KOMAaH Ly 
HelipoMepexi, 3 KOI BOHa  yCIIiIHO 
ClIpaByIAeTbCA 1 BUae aHaOru, BOHa x, 
Tleperiaqaroun THCAY! KapTHHOK B Mepexil, 
poOntTs coOi 3aMiTKH, W100 MOTIM BH3HadHTH, 
WO 300paxKeHO Ha HOBOMy 3aBaHTaxKeHOMY 
(oTO, MOMOMOrTH JIOXMHI 3HaiiTH MeBHi 
KapTHHKH, 3poOuTH Teru. Asie TexHouorii 
3poOnIM KpOK We Mai: ry4Hui crTaptat 
FindFace, sku BUKOpHcTOBye HelpoHHy 
Mepexy, Yepe3 AKY MpOmycTHIM MiIbiOHH 
dotorpadili oci6, BOHa BHABMIIA 
3aKOHOMIPHOCTI, BHAaCJiOK 4Oro HaBYHacb 
BHAaBaTH MOTO CXOxKUMX OHH Ha OHOrO 
moyen. 3 1 Bepecua 2018 poxy cepsic Oibue 
He Hajlae MociwyrH wowykKy ose 0 
cbotorpadii, Tak aK BiH OyB MepeTBopeHHit 
Kommaniero NtechLab B JHiiiky pilieHb Wa 
pi3HHx Tay3ei O13Hecy. Tako>xk HelipoHHi 
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Mepe@xK1 MOXKYTb oOOpoOsATH WoTO, AK 110 
3a]aHux llapamMetTpax, Hallpukayl, 
TlepeTBoprorouHw = 33BMYalfHHii =93HIMOK BB 
300paKeHHA IO CTHJIIO CXO%Ke Ha 3a3HayeHy 
aBTOPOM pelIpodykitito, ado TepeTBOpuTH 
eCKI3 B popoOsennii MaJIFOHOK, 
JOMaJIOBaBIUH ~=BCi eJIEMCHTH, TaK CaMOo 
Mepexy MOxKe TBOPHTH Ha BIacHui po3cyd, 
CaMOCcTIMHO OOMparO4N CTHJIb MijCyMKOBOTO 
300paxeHHa. Heitpomepexki MMINyTb My3HKy, 
JIeAKi CepBiCH IIpHAyMYIOTb 1 BITBOPIOIOTB 
IipocTi Mewomii, a € Taki, WO MMIMWyTb Wisi 
aIbOOMH, TIpHyMylo4unH cCIOBa WO MYy3HKH. 
CrBopeHHa Tepmioro Tpeiisepa Wo disibMy, 
HallwcaHHaA cClleHapito, 34 AKMM BIJ3HAJIM 
apTxaycHe KiHO — cipepa MHCTeLITBa, AKa BIKE 
He € CYTO JIFOACbKOIO. 

ITIoMiTHOrO ~€ 3pocTaro4a TeHeHIiA 
3aJIyYeHHA POOOTIB, OCHaII|eHHxX CHCTeMaMu 
WTy4HOrO iHTeeKTy, AO cep WMBIIbHUX 


BigHocuH. VUgetpca po BuKOpHcTaHHa 
Oe3IOTHHX  TpaHCIMOpTHHx 3aco0iB~ - 
ABTOMOOLIIB, aBTOOYCIB, BaHT@KIBOK, 


JUTAaIbHUX allapaTiB, BUKOpHcTaHHA poOorTiB 
IIpH BUKOHAHHI pi3HOro poy poOoTu Too. 
Be3nisioTHH aBTOMOOIIb — We TpaHcnoprHuit 
3aci0, «KH BHKOpHCTOBye oeqHaHHA 
WaTUMKiB, KaMep, paapiB Ta IWTy4Horo 
inteneKTy (IL) 414 moxopoxKi MK TyHKTaMu 
IIpH3HayeHHA Oe3 onepatopa mo quHU. Loo 
KBaJliPiKyBaTHCb AK TOBHICTIO aBTOHOMHHI, 
TpaHcnopTHHit 3aciO MOBHHeH OyTH 34aTHHM 
6e3 BIpyyaHHaA JNOQMHH poixaTH Ha 
3a3aleriqb BU3Hav¥eHe Miclle NpH3Ha4eHHA 
110 WoporaM, AKi He OysIM MpHcTocoBaHi AWA 


Horo BukopuctanHa. Jo KOMMaHiif, 0 
PO3pOOJIAIOTE Ta/ado BHIIpOOOBYyI0OTb 
aBTOHOMHI aBTOMOOIJI, BXOZATB CbOrouHI 


Audi, BMW, Ford, Google, General Motors, 
Tesla, Volkswagen ta Volvo. Hanpuxkzag, 
IpoekT Oe3misoTHoro pyxy Google, sKknit 
Ha3MBaeTBca «Cuctema Waymo»>, BAKOpHCTO- 
By€ MoeqHaHHA aTauKis, Lidar (BuaBIeHHA 
CBITJIAa Ta JAJIbHICTb pyXy — TCXHOJIOTIA, CXO7KA 
Ha paylapu), KaMepH Ta MO€AHYE BCI ani, AKI 
Il CHCTeMH TeHepylOTh Ia i1feHTHdixkaliii 
BCbOro, 10 3HAXOJMTbCA HaBKOJIO 
aBTOMOOIIA, 1 MepeqOadeHHA, WO Ii 00’eKTH 
MOXKYyTb poOutTu ami. le BiqOyBaeTbca 3a 
Oi CeKyHH. 3pislicTb BaxKIMBa JIA Ix 
cuctem. Unum OisIbille cucTeMa lpallroe, THM 


189 


Oliblie WaHHx BOHa MO%Ke BKIIOUAaTH B 
CBOi ayIrOpHTMH TIMOOKorO HaByaHHA 
(MallIMHHOrO HaByaHHA), WO WO3BoOAe i 
poOuTu Ob cheynmiaHHi BHoOip mupu 
BOJIHHI. 

IIpo marocw i Minycu Oe3mioTHHX 
aBTOMOOIWJIB: OCHOBHa f[epeBara, <«AKY 
peKIaMyIOTb IIpHXWJIbHHKH aBTOHOMHMX 
TpaHCHOpTHUX 3acoOiB — Le OesreKka. 

AmepukaHcekul JlenaptaMeHT TpaHc- 
nmopty (DOT) i NHTSA uHayanu ctratuctuky 
TpaHcnopTHux upuroy B CILUA ua 2017 p. — 
37,150 muro Je 3aruHyiu. NHTSA 
migpaxyBaB, wo 94% cepiio3HHx aBapiit 
T10B’s3aHi 3 TOMHJIKaMH JIOqHHH ado 
JIKOCbKHM (pakTopom, Hanpukiayy, 
KepyBaHHAM y HeTBepe30My cTaHi ado 
HeyBaxKHicT10. be3riJIOTH| MallIMHH 3HiMaIOTb 
Ii (akTOpH pH3HKy — XO4a CaMOKepoBaHi 
aBTOMOOII BCe Ie Bpa3zIHBi MO iHINIHX 
(pakTopiB, TaKHX AK Me€XaHi4Hi MpoOJeMH, AKI 
CIIPH4MHAIOT aBapii. 

Heyomikom TexHosorii camoctTiiHoro 
BOMIHHA Mowe OyTH Te, Wo i3fa B 
TpaHcnopTHoMy 3acoOi 6e3 BOiad 3a KePDMOM 
Moxe OyTH HepBOBOIO — _ MpHHaiiMHi 
cnouaTKy. Azle, KOJIM MOXKJIMBOCTI Oe3IisIOT- 
HHX AaBTOMOOIIIB CTaHyTb 3BH4YHUMH, JIKOTH- 
BOMIi MO%KYTb CIOKiMHO TWoKIaqaTuca Ha 
TCXHOJIOTIIO ABTONWIOTY i 3asIMMaTH CBOIO 
Oe3leky B PpyKax WTY4HOTO IHTeIeKTy. AKIO 
Oe3IWIOTHI aBTOMOOIIi MOXKYTb 3Ha4dHO 
3MCHIIMTH KIJIBKICTh aBapili, eKOHOMI4Ha 
Buroya Moxe OyTH BelMue3HOIO. TpaBMu 
BIIIMBalOTb + Ha CKOHOMIYHY aKTHBHICT, 
BKHOUaIOUH BIpaTy UPORYKTMBHOCTi Ha 
poOouomy micii. 30uTKH B 57,6 MisIbapaa 
yonapis 1 594 MisbapqM WoapiB eKOHOMiKa 
Hece uepe3 BIpaTy JHOJeH Ta 3HWKCHHA 
IIpOAYKTHBHOCTI BHAaCJIJOK TpaBM, 
nopigqomiae NHTSA. Y ogHomMy mpukiazi 3 


Oepe3xHx 2018 poxy, Tecna Monemb X 
T1O3AaLJIAXOBHK (SUV) OyB Ha 
aBTOMIJIOTI, KOJIM BiH BP13aBCA B 


pO3MOAVIbBHUK Ha woce. Pyku Bosia He Oyn 
Ha py, He3BaxKaIoun Ha Bi3YaJIbHI 
TlolepeMKeHHA Ta 3BYKOBe Tolepes>KeHHA 
IIpo Te, W106 MoKIacTH pykKH Ha3ay] Ha KepMo, 
MOBIoMIae KommmanHia. je ofna apapia 
cranaca, koum ILI Tesla cnpuituas BiqOmucKu 
Ha BaHT@KIBI 3a HeOo. 
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Cameras 


| Main computer in a trunk 


Radar sensors 


Lidar unit 


Additional lidar unit 


Puc. 4. byyosa Oe3niOTHOTO aBTO 


Y Me]MUMHI 3HaXOAUTb 3aCTOCyBaHHA it 
ina OCOOJIMBICTB HelMpomMepex —1ix 
3]]aTHICTb TlepeqOauaTu THM4acoBi 
MOcuiQOBHOCTI. Boxe HarosloltyBalioca, Wo 
€KCIepTH1 CHCTeMH JOCATIIM ycrlixy B aHali3i 
EKT. Heitpomepexi Tyr Tex MpHHOcATb 
Kopuctp. Ku Uxenxy, IO Xeny i Bismic 
TommKiHc 3 yHiBepcutety mtaTy BickoHcuH 
po3poOmsm HelipoMepexKOBy cucTemMy 
(binbTpawii eeKTpoKapiorpaM, WO TO3BOIAE 
IIPHrHiv¥yBaTH HeWHIMHHH i HecTaljioHapHuit 
UIYM 3Ha4HO Kpalile, HDK MeTOM, WO paHimie 
BukopuctTamuca. Pia y Tomy, Wo HelipoMepexka 
moOpe lepeqOayasa UlyM 10 Horo 3HaveHHAX 
B omepeqHi MOMeHTH uacy. A Te, oO 
HelipoMepexi AyxKe e*eKTHBHI JIA MpOorHo3y 
THM4acOBUX MOCIOBHOcTeli (TaKux, 
Hallpukyay, AK KypC BasIIOT aOO KOTHPyBaHHA 
aki), MepeKOHIMBO IposeMOHcTpyBasIu 
pe3yibTaTH 3MaraHHa mporpaM, 10 
TlepeqOayas, IpOBOATBCA YHIBEPCHTeTOM B 
Canta De, — HelipoMepexi 3aiHaIM Mepiuie 
Miclje i J{OMiHyBasIM cepey Halikpallnx 
MeTOJIB. 

Y poodori 3 alropHTmMaMu wWTydHoro 
iHTeyIeKTy y iHaHcoBit ciepi wWHpoKo 
B3aCTOCOBYeTbcA (piIbTpallid iH@opMawii Ta 
noBpeyiHKOBHH aHam3. UWityynuit intesext, 
(pibTpyroun, edbeKTHBHO BUMUIAE 
iHopMallirto 3 pi3HHx WKepen. HanpuKuag, 
BHKOPHCTOBYe€TBCA porpamMa, Ka 3a 
JJOIOMOT O10 aJITOpHTMIB MalllMHHOro 
HaBYaHHA PoOS3Ii3Ha€ TBITH, WOO WisHaBaTHcA 
HOBHHH, BHIIepeypKalOuH CTOPOHHI pecypcn. 
MapkeTHHroBi KOMMaH1i BAKOPHCTOBYIOTB 
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WITYYHHH iHTeIeKT IA BUABJICHHA TEKCTOBHX 
WaHMX IIpO MiHJIMB1 HacTpoi WOO MeBHoro 
OpeHay Yepe3 coriabHi Mepexi. AHali3 
HacTpoiB ayMTOpli MpOBOAMTBCA Ha OCHOBI 
TCKCTOBHX JJaHHX Ta aITOpHTMiB poOoTH 3 
4yacoOBHMH pajlaMu. 

IHTepHeT-TpeiAHHT - TOPIiBsid AKUAMH, 
BaJIFOTOIO 1 CHPOBHHO! 3aiiMa€e 3HA4HYy YacTKy 
punky. IUltyaHwi intesexr jomomarae 
CTBOpIOBaTH TOProBi T1aT@opMu, 
aHai3yBaTH i MpoOrno3yBaTH pyx IWiHH, 
CTBOPIOBaTH TOPrOBHXx PoOOTiB, AKi HaOaraTo 
eeKTHBHiMe BeYTb mpowec TOpriBii, 
TOpiBHIOIOUH 3 JHOAMHOIO. Kepyroui xezpK- 
(OHIB 1 Tpeiiepu aKTHBHO BUKOPHCTOBYIOTb 
TOProBHX poooTiB y CBOIM JiAIbHOCTI, IpoTe 
IipakKTHKM BBaxKalOTb, WO edeKTHBHICTB 
BHKOpHCTaHHA MalliwH y Wii oOsacTi He 
MATBepmwKyeTbcA Ha Bci 100% i He BiIAMoBIAaE 
miiicuocti. Ha Bigminy Biz O1pxOBO! TOpriBsii, 
MaTeMaTH4Hy MOelIb AKOI WO TerepilHboro 
yacy moOyfyBaTH We He BAaloca, WTyaHnit 
iHTeJICKT  YCIIMIHO 3aCTOCOByeTBCA TIpH 
MOJe@JIIOBaHHI, aHasli3i Ta IMporHo3yBaHHi 
OWIbUI MOBIJIBHUX Ta peryslapHux 
€KOHOMIYHHX TIpoleciB, 30KpemMa,  B 
iHBCCTHIMMHIM WiAIbHOCTI, KpeUTyBaHH1 Ta 
MapKeTHHTy. BiqnoBiqHi lporpamMu 
BUKOPHCTOBYIOTb Has3BH4aiHO WIHpoKe KOJIO 
BHXIJHUX JaHHX, WOUMHAIOUM Bi, PpO3Mip1B 
30JIOTOLO ganacy OKpeMmol KpaiHu, 
YHMCeJIbHOCTI HacesIeHHA, OO'€MiB BUAOOYTKY 1 
CHO2KMBaHHA Haru, 0 oOsikKy 
iHMBI.yasIbHux  IpuctTpacteii  OoKpemoi 
THOMA - clowKuBada, IMpoKy iHdopMalliro 
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po sAKOrO 3 JICrKICTIO MOXKYTb HayaTu 
TIOMyIApHi COlMaIbHi MepexKi, Taki AK 
«Facebook». Ulryanuii iHTesIeKT TakoxK 
cmpollye poOoTy 3 HeCTpyKTypoBaHuMN i 
po3pi3HeHHMM =O0a3aMH = JJaHX, B  AKHX 
30epiraeTEca iHopMallit IpO OKpeMi 0O'eKTH, 
3MCHLIYIOUM BUTPaTH Ha KiIbKICTh aHaJIITHKIB, 
WJO TpaltioloTb 3 KOXKHMM  CerMeHTOM. 
BraBIeHHa WaxpalicTBa Ma€ BeJIMKH BIVIMB Ha 
edbeKTHBHY AIbHICTb OaHkis. IlomumKu y 


TpaH3aKWiAX, BHKIMKaHi 4epe3 Migo3puy y 
WaxpalicbKili AJIbHOCTI, PH3BOATb 0 
30HTKIB Ta BIpaTH KeHTIB. AsropHTMu 
MaIlIMHHOrO HaBYaHHA 3aTH| aHalli3yBaTu 


PI3HOMAHITHI BXiJHi TaHi, W100 iqeHTudikyBaTH 
maxpaiicbKi TpaH3akili, 3HMKyIOUH 70 
MIHIMyMY KWJIbKICTb MOKJIMBHX IOIyiU[eHHXx 
TIOMHJIOK. 

B yMoBax TIpHcKopeHHx 3MiH, 4ac, AKHI 
MOxKHA BUTpayaTH Ha IWiaHyBaHHA, iCTOTHO 
ckopouyeteca. AJITOpHTMaM TIOKH HeEMO>KJIMBO 
IIPHCTOCyBaTHCA JO «PO3YMIHHA>> TAKHX TEMIILB. 
Hanpuksay, IIpOrHo30BaHi TlOKa3HHKU 
TIPHIMWIMBy TpOWIOBHX KOUITIB Ha MaiiOyTHi 5 
pOKiB cTaIM HeedeKTHBHHMM 4epe3 Te, IO 
cyyacHa MeTOJONOrIA po3spaxyHKy 4HCTOI 
IIpHBeyeHoi BapTOCTi, pospoOsIeHa B yMOBax 
cTaOWIbHOCTI, cTaé HeakTyajIbHo1O. B 
TenepilMHix YMOBaX IIBHKHX 3MIH Ba?KJIHBO 


BpaxOByBaTH (akTOp HectTaOWIbHOCTI Ta 
HeBH3HadeHocri. J[y14 [boro B TwIaHyBaHHi 1HOTI 
BHKOPHCTOBYIOTB Tak 3BaHHM cieHapHHli 


aHai3, TOOTO poOsSTVIAqalOTbcA pi3Hi BapiaHTH 
TepeOiry moi Ta 1x pesysbTAaTIB. 


BucHosku 

Onmxe, 3a3HaueHe Bue - ume maya 
yacTHHa Bil YCboro po3MaiTTA 3aCTOCyBaHHA 
a0o BxKe BUKOPHCTaHHA B Ciepi HeiipoHHUX 
Mepex.TakKHM 4MHOM, MO%KHa CKa3aTH, IO 
OYpXJIMBHH pO3BHTOK Hece MOJJIMMeHHA B 
OaraTO cibep %KMTITA JOAMHM, MoseriwieHHsA 
PYTHHHOI poOoTu, ajle pa30M 3 THM Mae 
lipHiitn HeOe3ieka CKOpO4eHHA BeIHKOI 
KUIbKOCTi PpOOOUHX MICI{b, a 4YacOM TOBHOI 
JUKBifalii Winoi mpodecii, ake MTyyHHit 
iHTeJICKT 3pOOHTb We WBUAWe, AKICHIMIe 1 
J[eleBlue i, BINMOBITHO, JIOTAM JOBeeTbCA 
IyKaTH HOBi M1qxXOqH TO BHKOHaHHA CBOIX 
3aBaHb. 

BusapieHo, wo  ifed wwry4Horo 
iHTeIeKTY Mouarae y 3a0e3ie4ueHH! 34aTHOCTI 
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aBTOMaTHYHUX CHCTeM MOJ{eJIIOBaTH 
BHCOKOPIBHeBI TICHXI4H1 Tpolecu, BuIacTHBI 
JO MHI, MHCJICHHA, CYJ2KCHHA, MOBY, 
pO3i3HaBaHHA OO0pa3iB, HaBYaHHA, eMOILli, 
TBOPYICTh TOUIO, a TaKOK y 3aTHOCTI 
WITYYHOO IHTeCKTY, AHAI3YIOUN BIVIMB, LO 
HaJIXOJ{MTb 30BHI, Ta BpaxOBYIOUN MonepesHiit 
JOCBI2, BAOKpeMJIFOBATH HaOisIbI JIOT4HI Ta 
IipaBHJIbH1 PileHHA. 

Jlocmiy>KeHO eaki mpoOmemu y cdepi 
IUTYYHOrO IHTeIeKTy i 3°’ACOBaHO, WO 1x 
Tlepeyik He € BHYePIIHHM Ta 3 PO3BHTKOM 


CYCIiIbCTBa = OYAYTb 3°ABJIATHCb HOBI 
WMCKYCIMHi MMTAaHHA. 
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